Objective: The prevalence of lifetime alcohol abuse and/or dependence (alcoholism) in patients with bipolar disorder has been reported to be higher than in all other axis I psychiatric diagnoses. This study examined gender-specific relationships between alcoholism and bipolar illness, which have previously received little systematic study.
Alcoholism occurs among male patients in about a quarter of the cases, but it is to be regarded as the consequence of debaucheries committed in excitement, not as a cause.
--Kraepelin 1921 (1) As originally identified in Kraepelin's work, the common co-occurrence of bipolar disorder and alcoholism has long been recognized (2) (3) (4) (5) . More recent epidemiological data have confirmed this co-occurrence. The Epidemiologic Catchment Area (ECA) Study reported a 60.7% lifetime prevalence for substance abuse or dependence in persons with bipolar I disorder, with alcohol the most commonly abused substance (6) . Further analysis of ECA data showed that persons with bipolar I disorder and bipolar II disorder had the highest lifetime prevalence of alcohol abuse or dependence (46.2% and 39.2%, respectively), followed by persons with schizophrenia (33.7%), panic disorder (28.7%), and unipolar depression (16.5%). The general population prevalence was 13.8%. In addition, patients with alcoholism (alcohol abuse and/or dependence) had an odds ratio of 6.2 for co-occurring mania; except for other drug abuse and/or dependence diagnoses, mania represented the most prevalent of all comorbid axis I diagnoses (7) . Similarly, in the National Comorbidity Survey, both men and women with a lifetime diagnosis of alcohol dependence had significantly increased odds of having a co-occurring lifetime diagnosis of mania (odds ratio=12.03 and 5.3, respectively) (8) . Thus, by prevalence data alone, this comorbidity or co-occurrence represents an enormous public health problem. From the standpoint of gender, Kraepelin's initial observation of a greater prevalence of alcoholism in men with bipolar disorder, compared with women with bipolar disorder, has been confirmed in more recent epidemiological studies (6) (7) (8) (9) and in a community registry study of outpatients with bipolar disorder (10) . However, this relationship is not unique to patients with bipolar disorder, as prevalence studies of alcoholism in the general population have reported similar findings (11, 12) . For example, the ECA Study reported lifetime alcoholism prevalences of 23.8% for men and 4.6% for women (13) . The current study sought to further investigate the rates and correlates of a lifetime history of alcoholism in men and women with bipolar disorder.
Method
The Stanley Foundation Bipolar Network was created to evaluate the long-term course of bipolar disorder through prospective clinical research, including development of novel drugs (14) . Written informed consent for participating in the Stanley Foundation Bipolar Network was obtained after the study had been fully explained to each subject. Patients with bipolar disorder were recruited from academic settings, community mental health outpatient clinics, physician referral, and local advertisement. Participants entered the Stanley Foundation Bipolar Network if they met the following inclusion criteria: 1) age 18-65 years, 2) confirmed DSM-IV diagnosis of bipolar disorder, 3) willingness and ability to perform prospective daily mood charting, and 4) willingness to be in treatment with a psychiatrist. Patients were not paid for their participation. Bipolar disorder patients with active substance use (i.e., heavy use associated with significant morbidity), as determined by the clinical judgment of the research clinician, were excluded from the study. Of the 267 patients in the study, eight (2.9%) (three women, five men) met the criteria for current alcohol abuse that was judged not to be clinically significant enough to warrant separate substance abuse treatment. No patients met the criteria for current alcohol dependence. The participating sites at the time this analysis was done (University of California Los Angeles; University of Texas Southwestern, Dallas; University of Cincinnati; National Institute of Mental Health (NIMH); and University Medical Center, Utrecht, the Netherlands) evaluated the lifetime prevalence of alcoholism in 267 outpatients with bipolar illness (209 with bipolar I disorder, 44 with bipolar II disorder, nine with bipolar disorder not otherwise specified, and five with schizoaffective disorder).
Recruitment into the Stanley Foundation Bipolar Network involved an extensive baseline evaluation (14) . The Structured Clinical Interview for DSM-IV (SCID) (15) was completed to establish the diagnosis of bipolar disorder, subtype pattern, age at onset, presence or absence of lifetime alcohol abuse or dependence, and other comorbid axis I diagnoses (16) . The SCID was administered by clinical research assistants who had received training locally and at the NIMH site. This training was supervised by one of the principal investigators (G.S.L.). Interrater reliability for the diagnosis of bipolar disorder was established, with an overall kappa score of 0.92 (14) .
The evaluation also included completion of structured patientrated and clinician-administered questionnaires to determine demographic (e.g., current level of occupational functioning, marital status, race, and education level) and historical illness variables (i.e., age of symptom onset, prior episodes and hospitalizations for depression and mania, history of a cycling disorder [rapid cycling, defined by DSM-IV criteria; ultrarapid cycling, defined as four or more mood episodes in a month; and ultradian cycling, defined as four or more discrete mood shifts in a week], suicide attempts, history of abuse, and family history) (17) . Although alcohol abuse and/or dependence was identified by the SCID, data on the pattern and quantity of alcohol intake, current length of sobriety, and total duration of alcohol use (years) were not always available in a reliable fashion and, thus, were not analyzed for this study.
The prevalence of a lifetime history of alcoholism by diagnostic subtype and gender was analyzed with Fisher's exact test. Odds ratios for risk of alcoholism were calculated separately for men and women by using the ECA Study general population rate of alcoholism for comparison. The ECA Study has published rates of alcoholism by age, gender, and race; therefore, we were able to generate odds ratios that were appropriately weighted for these variables. The Breslow-Day statistic was used to test for significant difference between the risk for alcoholism in women with bipolar disorder and the risk in men with bipolar disorder.
Differences in demographic and course-of-illness variables between bipolar disorder patients with a lifetime history of alcoholism and those without a lifetime history of alcoholism were examined by using Fisher's exact test and the t test for independent samples. Hochberg's adjustment was used for multiple comparisons (18) , as the Bonferroni correction could have been too conservative. A binary logistic regression analysis was then conducted separately with the data for men and for women to assess which factors were most strongly associated with a lifetime history of alcoholism. Only those variables with significant associations before correction in the univariate analyses were included in the regression analyses. The categorical variables were calculated as the percentage of subjects who reported these historical variables. The corresponding chi-square values, odds ratios, and 95% confidence intervals (CIs) are reported.
Results

Prevalence and Risk of Comorbid Alcoholism
As presented in Table 1 , 101 (38%) of 267 patients met the criteria for a lifetime history of alcoholism and 166 (62%) did not. No significant difference in age was found between those with and without a lifetime history of alcoholism (t=1.2, df=265, p=0.22). Of all the bipolar subtype groups, patients with bipolar I disorder had the highest rate of alcoholism, but the difference was not significant 
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http://ajp.psychiatryonline.org (χ 2 =7.3, df=3, p=0.06). No significant differences in current level of occupational functioning, marital status, race, and education level were found between those with and without a lifetime history of alcoholism.
Fewer women with bipolar disorder (29.1%, 44 of 151) had a lifetime history of alcoholism, compared to men with bipolar disorder (49.1%, 57 of 116) (p=0.001, Fisher's exact test). However, women with bipolar disorder had a much greater likelihood of alcoholism, compared with the general female population (13) (odds ratio=7.35, 95% CI=3.32-16.26, χ 2 =1293.1, df=1, p<0.0001), than did men with bipolar disorder, compared to the general male population (13) (odds ratio=2.77, 95% CI=1.59-4.81, χ 2 =37.7, df=1, p<0.0001). The difference in the odds ratios was statistically significant (Breslow Day χ 2 =4.0, df=1, p<0.05) (Figure 1 ).
Clinical Characteristics Associated With Comorbid Alcoholism
Data for the women and men with bipolar disorder were analyzed separately to assess for gender differences in clinical characteristics associated with alcoholism. The univariate analyses are presented in Table 2 . The characteristics that were more prevalent in women with bipolar disorder and a lifetime history of alcoholism than in women with bipolar disorder without alcoholism were polysubstance use, family history of alcoholism, history of verbal abuse, four or more prior episodes of depression, and social phobia. These variables were subsequently evaluated by binary logistic regression. In the logistic regression analysis, the results for polysubstance use (odds ratio=9.09, 95% CI=3.26-25.37, Wald χ 2 =17.8, df=1, p<0.001) remained significant and the results for social phobia (odds ratio=2.95, 95% CI=0.91-9.54, Wald χ 2 =3.3, df=1, p=0.07) approached significance.
The clinical characteristics that were more prevalent in men with comorbid bipolar disorder and a lifetime history of alcoholism than in men with bipolar disorder without alcoholism were family history of alcoholism, family history of drug abuse and/or dependence, family history of bipolar disorder, history of physical abuse, and past suicide attempt. In the subsequent binary logistic regression, the results for family history of alcoholism (odds ratio= 8.76, 95% CI= 2.36-32.54, Wald χ 2 =10.5, df=1, p<0.001) remained significant, and the results for family history of bipolar disorder (odds ratio=2.71, 95% CI=0.98-7.5, Wald χ 2 = 3.7, df=1, p=0.054) and history of physical abuse (odds ratio=3.41, 95% CI=0.99-11.79, Wald χ 2 =3.8, df=1, p=0.053) approached significance.
Discussion
This study supports previous observations of a high rate of alcoholism in bipolar disorder. The 38% prevalence of a lifetime history of alcoholism in this study is consistent with previous reports on clinical subjects (2-5) but is most likely an underestimate, for several reasons. First, this study was not based on data from a community sample but rather from patients with bipolar disorder who were seeking treatment in subspecialty clinics, and patients with comorbid alcoholism may be less likely to be in treatment with an added research focus. Furthermore, patients with bipolar disorder and active substance abuse or dependence that required separate treatment (i.e., heavy substance use with significant morbidity) were excluded. Although gender differences in the likelihood of receiving treatment were not systematically analyzed in our study, previous research has found that men were more likely than women to receive treatment for alcoholism (19) . Previous studies of hospitalized patients with mania have clearly implicated alcoholism as being significantly related to treatment noncompliance (20, 21) . Thus, alcoholism can be viewed as a contributory factor to illness severity, lack of effort to seek treatment for bipolar disorder, referral to a substance abuse program (particularly for men), and/or research ineligibility.
Despite these limitations, our data on lifetime prevalence of alcoholism and bipolar subtype are remarkably consistent with those of the ECA Study and a nontreatment voluntary community registry study of outpatients with bipolar disorder. All three studies reported a higher prevalence of alcoholism in patients with bipolar I disor- work, a project evaluating the long-term course of bipolar disorder. Participants had to be age 18-65 years, have a confirmed DSM-IV diagnosis of a bipolar disorder, be willing and able to perform prospective daily mood charting, and be willing to be in treatment with a psychiatrist. Alcoholism was defined as DSM-IV alcohol abuse and/or dependence. b General population estimates of alcoholism prevalence, based on results of the Epidemiologic Catchment Area Study (13) , weighted by age and race and split by gender to match the group of bipolar disorder patients in the study. der than in those with bipolar II disorder (ECA Study: 46.2% and 39.2%, respectively; outpatient registry study: 49.3% and 38.9%, respectively; our study: 41.1% and 25.0%, respectively). Although the patients in this study did not constitute an outpatient epidemiological sample, and, furthermore, this study excluded patients with bipolar disorder who required treatment for substance dependence, the underestimate appears to not have affected significantly the prevalence difference between the bipolar I and bipolar II subtypes.
Although women with bipolar disorder had a lower prevalence of lifetime alcoholism than men with bipolar disorder, women with bipolar disorder appear to be particularly vulnerable to alcoholism, compared to the general female population (odds ratio=7.35). This higher odds ratio in women is consistent with a previous estimate reported by Hendrick et al. (22) . In this smaller study, 20% of the women and 48% of the men with bipolar disorder met the criteria for alcohol use disorder. Although the findings were not reported as odds ratios weighted for the particular group of subjects, this study used the same general population estimate (13) and reported similar findings of a greater risk for alcoholism in women with bipolar disorder than in men with bipolar disorder (fourfold versus twofold, respectively).
These data do not allow conclusions about whether and why men and women with bipolar disorder change alcohol intake patterns over the course of their illness. The relationship between mood states and alcohol intake patterns has not been well studied. Several, but not all, studies done more than 25 years ago have suggested that excessive drinking predominated in the manic phase (23) (24) (25) (26) . However, these uncontrolled observations overrepresented men or otherwise did not specify gender. Although .03 a Patients were participants in the Stanley Foundation Bipolar Network, a project evaluating the long-term course of bipolar disorder. Participants had to be age 18-65 years, have a confirmed DSM-IV diagnosis of a bipolar disorder, be willing and able to perform prospective daily mood charting, and be willing to be in treatment with a psychiatrist. Alcoholism was defined as DSM-IV alcohol abuse and/or dependence. b Nonsignificant difference between female patients with and without a lifetime history of alcoholism (F=1.0, df=1, 123, p=0.32) and between male paients with and without a lifetime history of alcoholism (F=0.02, df=1, 90, p=0.90). c Fisher's exact test. d Significant after Hochberg's adjustment for multiple comparisons.
hospitalization for mania characterizes one of the most severe forms of bipolar disorder, female-predominant patterns of bipolar disorder (i.e., rapid cycling, dysphoric mania, bipolar II disorder) (27, 28) have not been evaluated for their relationship to alcohol use.
Despite a lower prevalence of alcoholism in women than in men with bipolar disorder, some data have suggested serious consequences of alcohol use in women. The National Longitudinal Alcohol Epidemiology Survey (29) found that women had a higher rate of binge drinking and acute intoxication than men and were less likely to receive treatment for alcoholism (19) . The latter observation may be related to physician bias (30) . Animal data have suggested gender differences in alcohol-induced adrenal axis activation; female rats and castrated male rats implanted with an estradiol patch had greater alcohol-induced increases in ACTH and cortisol (a neuroendocrine axis hormone implicated in depression) than noncastrated males (31) . The influence of gonadal steroids and their role in female-predominant subtypes of bipolar illness (such as rapid cycling and dysphoric mania) were extensively reviewed by Leibenluft in 1996 (32) ; however, the clinical implications of these steroids in the context of alcoholism in patients with bipolar disorder are not known. Other medical consequences of gender differences in alcoholism were comprehensively reviewed by Brady and Randall in 1999 (33) .
Men and women with bipolar disorder and alcoholism appear to have different clinical patterns of bipolar illness. There appears to be greater "genetic loading" for men with bipolar disorder and alcoholism, who have a more robust family history of bipolar disorder, alcoholism, and drug abuse and/or dependence, compared to men with bipolar disorder without alcoholism. An area of investigation that continues to be important is the extent to which bipolar and alcohol use disorders are genetically separate but co-occurring with some degree of shared risk, genetically distinct but overlapping, or phenotypically linked (3) (4) (5) 34) .
Women with bipolar disorder and alcoholism, on the other hand, did not appear to have as great of a family loading, compared to men with bipolar disorder and alcoholism. Rather, alcoholism in these women was associated with comorbidity (depressive episodes and social phobia). Although this association only approached significance, this pattern is potentially clinically relevant. The association of alcoholism and depressive morbidity in women is not specific to bipolar disorder but has also been described in unipolar depression and in primary alcoholism (35, 36) . In a previous prospective study assessing risk of heavy alcohol use (five drinks at one time), women with a history of depression had a 2.6-fold increased relative risk for heavy drinking compared to women without such history (35) . In addition, recent data have suggested that patients with social phobia complicated by alcohol abuse (past or current) had a much higher rate of bipolar II disorder (a bipolar subtype more common in women) than patients with social phobia who did not have comorbid alcohol abuse (37) . Furthermore, patients with subclinical social phobia (fear of a specific social situation, but not to a degree resulting in avoidance or impairment) may be at greatest risk for developing alcohol use disorders (38) . Whatever the causal mechanisms of these associations, our data suggest a greater vulnerability to alcoholism in women with bipolar disorder. Further evaluation of the interface between depressive or social phobic morbidity and alcohol use as an attempt to self-medicate is warranted.
This study had several limitations. The main limitation was the retrospective ascertainment of course-of-illness measures and the potential bias introduced by patients' self-reports. The data were largely based on patient information; prospective validation of the study results is needed. Certainly, Berkson's bias (39) may contribute to inaccurate or excessive endorsement. However, the main findings of the study were gender differences in alcoholism history, for which men's and women's self-reports would be equally likely to be affected by potential biases.
Despite these limitations, to our knowledge, this study included the largest cohort of persons with bipolar disorder who have had a retrospective assessment evaluating the relationship between alcoholism and course of bipolar illness. In addition, the study subjects were drawn from diverse geographic areas, including four American sites and one European site. The number of subjects was large enough to identify clinical factors associated with alcoholism in bipolar disorder and to evaluate these factors by gender.
In conclusion, the study findings suggest important gender differences in prevalence (higher in men than women), risk of alcoholism compared to the general population (greater in women than in men), and clinical correlates associated with alcoholism in bipolar disorder. The magnitude of the gender-specific differences is substantial. Because women with bipolar disorder are at an unusually high risk for alcoholism, mental health professionals should carefully assess alcohol use on an ongoing basis in this group, particularly in the context of bipolar depressive-predominant illness or comorbid social phobia.
Further prospective examination of the relationship between gender, bipolar depressive morbidity, treatment response, and alcoholism may be an important step in understanding the neurobiology of the two disorders. It has been reported that a lag time of up to 10 years exists between patients' self-report of symptom onset and the first treatment intervention for bipolar disorder (14, 40) . Early recognition of bipolar illness may not only allow early appropriate treatment of the mood components of the illness but may also lead to a decreased vulnerability to alcoholism. Education regarding this risk should be incorporated into standard treatment programs. Future
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